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GAS-STORAGE FIELDS & MAJOR GEOLOGIC 
STRUCTURES

Storage 

fields are 

3,500 -

4,100 feet 4,100 feet 

below 

surface in 

Devonian 

rock.



Methane (CHMethane (CH44) concentrations ) concentrations 
in well waterin well water
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Where R = 13C/12C, 

Rreference= VPDB (Vienna Pee Dee Belemnite)



Microbial Methane production
1. Near-surface environment, marsh etc. 

CH4 production by fermentation pathway: 
CH3COOH = CH4 + CO2

Isotope change: Intra-molecular fractionation: CH3 = δ13C in CH3
depleted; δ13C in COOH is enriched.  
Product: CH4 = δ13C depleted; CO2 = δ13C enriched. (DIC)

Concentration change: CH3COOH decreasingConcentration change: CH3COOH decreasing
CH4 and CO2 increasing (DIC)

2. Drift gas -old, covered by glacial drift deposit.
CH4 production by CO2 reduction pathway :  

CO2 +  4H2 = CH4 + 2H2O
Isotope change: CH4 = δ13C depleted; CO2 = δ13C enriched (DIC); 
Concentration change:  CH4 increasing, CO2 decreasing (DIC)

3. Minimal C2 and C3 production, δ13C = very depleted in 13C. 



Thermogenic methane

– formed by thermal break down.

Higher hydrocarbon (C2; C3; etc.) present

δ13C isotope of CH is closer to the isotope of 

Thermogenic Methane production

δ13C isotope of CH4 is closer to the isotope of 

substrate it is produced from (more enriched 

than microbial). δ13C of C2 and C3 are more 

enriched than microbial. 



2CH4 + 4O2 = 2CO2 +4H2O

Concentration change:

CH4 decreasing, CO2 (DIC) increasing.

Methane oxidation
independent from production pathways

δδδδ13C isotope change:

CH4 becomes enriched ; CO2 (DIC) 
becomes depleted



Stable Isotope ranges of methanes 

from different sources

Whiticar, 1999:

Thermogenic Gas: 
δ13C=-50 to -20‰; 

δD= -275 to-100‰

Microbial Gas: 

δ13C=-80 to-50‰; 

δD=-400 to -300‰δD=-400 to -300‰

δ13C=-50 to-20‰; 

δD=-350 to -100‰



Stable Isotope ranges of methanes 

from different sources (Whiticar, 1999)



14C pMC (percent modern carbon) in methane 
from different sources



Possible Origins of Methane 

in the Area

• Oriskany gas - thermogenic, used up 

long time ago.

• Pipe Line gas – thermogenic.

• Microbial from possible landfill, or • Microbial from possible landfill, or 

natural decay of organic matter. 

• Devonian gas (shallow) - thermogenic.

• Mixture of all above.



Sample collection and analyses

• Collections:

– End member Gases:  Oriskany,  Pipe Line; 

Storage gas.

– Groundwater, containing methane (C1). 

Analysis:• Analysis:

– 13C of C1 and C2; Deuterium of C1; 14C of C1 

of some samples, Dissolved gas 

concentration, Water isotopes, 13C of DIC, 

Alkalinity. 
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Whiticar, 1999:
Thermogenic Gas: δ13C=-50 to -20‰; δD= -275to -100‰

Microbial Gas:δ13C=-110 to -50‰; δD= -400 to -150‰

Oriskany gas wells

Storage gas obs. wells

Storage gas Inj. wells

Rock wells (GW)

Outwash wells (GW)
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δ13C of CH4 and C2H6 for gas and ground-water 
(GW) samples
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correlate with 

higher conc. of 

DIC.
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Methane (CHMethane (CH44) concentrations ) concentrations 
in well waterin well water
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Methane Signatures in Groundwater from WellsMethane Signatures in Groundwater from Wells

MicrobialMicrobial

Methane Signatures in Groundwater from WellsMethane Signatures in Groundwater from Wells
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